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Case Report
Natural Malignant Transformation of an 
Intracranial Epidermoid Cyst
Shuyu Hao,1,2 Jie Tang,2* Zhen Wu,2 Liwei Zhang,2 Junting Zhang,2 Zhongcheng Wang1
Malignant transformation of intracranial epidermoid cyst (EC) is very rare, and when it does occur, the
clinical course is aggressive. We present an unusual case of natural malignant transformation of an in-
tracranial EC, without a history of surgery. A 61-year-old woman was diagnosed with an EC in the right
cerebellopontine angle and prepontine cistern 6 years before the operation described in this report. Her
neurological symptoms deteriorated in the 2 months prior to the present admission. Magnetic resonance
imaging revealed an irregular, nodular enhanced lesion in the cerebellopontine angle, prepontine cistern,
and temporoparietal lobe. Subtotal resection of the lesion was performed. Pathological examination 
revealed malignant transformation of the EC. The patient died on postoperative day 36 from brainstem
infarction, chemical meningitis, and hydrocephalus. Spontaneous rupture of the EC could have contributed
to the malignant transformation. This could have been avoided by early removal of the EC.
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Epidermoid cysts (ECs) represent < 0.2–1.8% 
of all intracranial tumors, and are generally re-
garded as benign intracranial tumors.1,2 Malig-
nant transformation is very rare, and when it
does occur, the course is more aggressive than
that of benign ECs.3,4 We present the case of a 
61-year-old woman with natural malignant trans-
formation of an intracranial EC.
Case Report
A 61-year-old woman presented to physicians 
at Department of Neurosurgery, Beijing Tiantan
Hospital, Capital Medical University, China. Six
years prior to admission, an EC had been found
incidentally (Figure 1), but the patient refused
an operation because of concerns regarding 
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complications. Right facial cranial neuralgia oc-
curred 3 years later, and carbamazepine was used
to reduce the pain, followed by radiofrequency
treatment. However, 2 months before the current
admission, the patient presented with severe head-
ache, nausea, and vomiting. The patient’s health
deteriorated sharply 1 week before admission. She
was found to be lethargic and exhibited poor feed-
ing, with bilateral papilledema. There was de-
creased touch sensation in the right V2 and V3
distribution and paresis of the 6th cranial nerve. The
preoperative Karnofsky performance score was 50.
Magnetic resonance imaging (MRI) of the cra-
nium, with and without gadolinium contrast, 
revealed an irregular, ring-like enhanced lesion
in the right cerebellopontine angle, prepontine
cistern, and temporoparietal lobe, with a 3-mm
shift of midline structure from right to left, hydro-
cephalus and brainstem compression (Figure 2).
The lesion had clearly increased in comparison
with that seen with MRI 6 years previously. Calci-
fication was found by computed tomography (CT).
Negative systemic X-ray and ultrasound scanning
excluded the possibility of cerebral metastasis from
a primary focus located elsewhere in the body.
Using a subtemporal approach, we evacuated
some yellowish material of cheese-like consistency
and pearly cyst contents; the capsule was hard and
adhered tightly to the thalamus and brainstem.
The 5th and 6th cranial  nerves were involved with
the tumor, therefore, the tumor was incompletely
removed. Pathological examination of the peri-
midbrain part of the tumor revealed squamous
cell carcinoma (SCC) and an EC with malignant
transformation (Figure 3).
Postoperatively, the patient recovered slightly
during the first 3 days but gradually lapsed into 
a coma due to paresis of the cranial nerves and
A B
C D
Figure 1. Unenhanced computed tomography and magnetic resonance imaging obtained 6 years before the surgery. 
(A) Low-density area. (B and D) Slightly long T1 intensity lesion, and (C) a slightly long T2 intensity lesion in the right cere-
bellopontine angle and prepontine cistern can be seen in the right cerebellopontine angle and prepontine cistern. The
brain stem is compressed.
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brainstem ischemia, which was confirmed by re-
peated CT (Figure 4). The patient developed refrac-
tory fever, in association with aseptic meningitis
and pneumonia. Extraventricular drainage and
antibiotic treatment did not improve the fever or
hydrocephalus. With negative results from the
cerebrospinal fluid test and normal temperature
17 days after tumor removal, a ventriculoperito-
neal shunt was required for hydrocephalus. This
procedure did not lead to the recovery of con-
sciousness. CT revealed progression of the tumor
remnant and worsening hydrocephalus. The pa-
tient died 36 days after tumor removal.
Discussion
To exclude the possibility of intracranial metasta-
sis of SCC in this patient, systemic examination was
necessary, which yielded negative results. Lamellar
keratin and squamous epithelium overlapped with
irregular atypical cells confirmed malignant trans-
formation of the EC.
Intracranial ECs are generally thought to be
benign tumors, and they arise from inclusion of
squamous epithelial remnants in the neural tube,
when the latter separates from the ectoderm 
between the 3rd and 5th weeks of embryonic life.
Malignant transformation of EC is very rare.
Twenty-six cases of malignant transformation of
benign ECs have been reported in the English-
language literature, including the present case
(Table).1,3,5–22 The 15 male and 11 female pa-
tients described in these previous reports ranged
in age from 37 to 73 years (mean ± standard de-
viation, 55.3 ± 9.6 years). The present case is the
only malignancy among a total of 577 patients
with intracranial EC, who underwent surgery at
A B
C D
Figure 2. (A) Computed tomography and magnetic resonance imaging showed deteriorated symptoms of patients before
surgery, which demonstrated a low-density area in the right cerebellopontine angle and prepontine cistern; an irregular
high-density nodular lesion in temporal lobe; and an enlarged ventricle. (B, C, D) Strong enhancement of the wall and 
irregular nodule in temporal lobe are shown.
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our institution over a 10-year period. The mecha-
nism of this transformation is unclear and no 
definitive explanation has been provided. It has
been suggested that chronic inflammation can
predispose patients to malignant transformation.5
For the present case without a history of previous
resection, we hypothesize that spontaneous rupture
and leakage of the cyst contents contributed to
the malignant transformation.
The symptoms of intracranial SCC vary and
are similar to those of EC. However, the clinical
characteristics of intracranial SCC include very
rapid deterioration with regard to symptoms,
and an average duration of 6 months, in contrast
to the 47-month duration of a benign EC.5 The
present patient presented with a short history of
symptoms of 2 months duration, with rapid de-
terioration, and development of hydrocephalus.
The growth rate of EC is linear rather than 
exponential, and abnormal growth indicates ma-
lignant transformation.23 Nishiura et al reported
a case of repeated rapid recurrence of cerebello-
pontine angle EC within 6 months after the first
operation, which was diagnosed as epidermoid
carcinoma after the third operation.12 The other
CT and MRI features of intracranial SCC are usu-
ally irregularly marginated masses that are promi-
nently enhanced in the malignant part of the lesion.
In comparison with the initial MRI examination
A B
C
Figure 3. Light microscopy image of the specimen, which
demonstrates malignant transformation of the epidermoid
cyst to squamous cell carcinoma. (A) Cyst wall, showing
multilayered keratin debris with enlarged pleomorphic 
nuclei, consistent with the epidermoid cyst. (B) Transition
area of the specimen. (C) Irregular atypical cells and kera-
tinization (hematoxylin and eosin; original magnification,
100×).
Figure 4. Computed tomography at Day 10 after surgery,
which demonstrated enlarged ventricles and a low-density
area in the brain stem.
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6 years earlier, we observed clear rapid growth
and apparent enhancement of the lesion in the
adjacent temporal lobe. These findings strongly
suggested malignant transformation.
For benign ECs, it is generally accepted that
gross total removal of the tumor can prevent ma-
lignant transformation of the remnant. Some ECs
involve important brain structures, including the
brainstem and/or cranial nerves, which renders
complete removal of the tumor impossible. These
patients should be followed up for the identifica-
tion of recurrence and malignant transformation.
When transformation to malignancy has occurred,
subtotal resection coupled with adjuvant therapy
is likely to be the optimal management strategy.
Radiosurgery has been used widely to control
malignant epidermoid tumors, and the benefits
have been well documented.1,7,15 Patients who
have received surgical treatment alone for intra-
cranial SCC have not survived for 3 months.
However, the survival time of those who have re-
ceived postoperative radiotherapy is 21.5 ± 17.4
months.9,11,13–15,18 Nishio et al reported disease-
free survival of > 2.5 years in a patient with pri-
mary intracranial SCC after local irradiation.19
Link et al also reported control of an intracranial
SCC for 27 months following stereotactic radio-
surgery and external-beam radiotherapy.3 The ef-
fectiveness of chemotherapy remains uncertain
in the context of this limited study. As a result of
tight adherence of the tumor to the thalamus,
brainstem, and cranial nerves in the present case,
subtotal resection of the tumor was achieved.
Nonetheless, these measures did not prevent
brainstem ischemia. Infarction of the brainstem,
in combination with the chemical meningitis and
hydrocephalus, led to the death of the patient.
Communicating or obstructive hydrocephalus
is one of the complications that follow EC re-
moval.2 In the present case, obstruction of Monro’s
foramen or overproduction of cerebrospinal fluid
may have contributed to communicating hydro-
cephalus, which could have been responsible for
the weak effect of the ventriculoperitoneal shunt.
In summary, we report a case of malignant
transformation of an intracranial EC 6 years after
radiological diagnosis. The patient’s postopera-
tive course was characterized by brainstem in-
farction and aseptic meningitis, and she died 36
days after surgery. Early removal of the EC could
have avoided malignant transformation of the
intracranial EC in this patient.
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